ABSTRACT -Background and Objectives: Psychiatric inpatients with substance use disorders are a significant public health concern due to grave consequences including increased risk of self harm, homicide as well as poor clinical outcome. The present study aims to examine and compare patterns of comorbidity (i.e. concurrent substance use disorders and severe mental illness) among psychiatric inpatients across seven European sites. 180 K. CHARZYNSKA ET AL.
Introduction
Results from the Epidemiologic Catchment Area (ECA) project show that, compared to the general population, individuals treated in psychiatric settings have significantly higher odds of having comorbid substance use disorders 1 . Studies report that 20-75% of psychiatric patients have concomitant substance use disorders [2] [3] [4] [5] , with high rates specific to inpatients. Dixon et al. find that 48% of consecutively admitted psychotic inpatients received diagnoses of either drug or alcohol abuse or dependence 6 . Alcohol is the most frequently used substance, followed by cannabis, cocaine and hallucinogens, respectively. Polydrug use, the use of at least two substances simultaneously, is also very prevalent. Study conducted among psychiatric inpatients of a large hospital showed that approximately 30% of the patients were found to be polydrug users 7 .
A study of treatment seeking patients with severe mental illness in south London reports that young male subjects are at higher risk of having substance misuse problems 2, 3 . Furthermore psychiatric patients with concomitant substance use disorders are more likely to have a low educational level 8 , single marital status and be unemployed 8 as well as homeless 9 . They are also at increased risk of suicide/self harm and homicide 10 and poor clinical outcome 11, 12 with associated higher costs of care 13, 14 .
Due to these grave consequences, psychiatric inpatients with substance use disorders are a significant public health concern which needs greater awareness and further investigation. Most information on prevalence and patterns of substance abuse in patients with severe mental illness is primarily derived from individual studies looking at specific study populations in North America and England. The current study explores these issues in a trans-European sample of adult psychiatric inpatients with the following two main aims:
1. To examine and compare patterns of comorbidity among inpatients in psychiatric settings across seven European sites;
Methods: 352 patients were included consecutively from psychiatric inpatients units at 7 European sites and interviewed with the Mini-International Neuropsychiatric Interview and the European version of the Addiction Severity Index questionnaires. For analysis the psychiatric diagnostic groups were organized into broader categories.
Results: Concurrent alcohol use disorder and mood disorder was found to be the most prevalent comorbidity pattern (30.8%) across Europe. Alcohol or drug use disorder combined with mood disorder was most prevalent among females and in the older age group whereas mixed substance use and psychosis was more frequent among males and younger participants. Finally, differences in comorbidity patterns were found at different European sites.
Conclusions: The prevalence of different comorbidity patterns varied across European clinical settings. Significant differences between comorbidity subgroups were found with regard to age and gender.
2. To examine and compare characteristics of subgroups of psychiatric inpatients with comorbid substance use disorders across these seven European sites
Method

Design and setting
The ISADORA study was designed to describe and compare comorbidity, service use of and service provision for patients with dual diagnosis (mental illness with concurrent substance abuse) in seven European psychiatric settings. Data was collected from inpatient psychiatric departments and specialized dual diagnosis inpatient wards at: Aarhus, Denmark; Paris, France; Tampere, Finland; Dundee, Scotland; Warsaw, Poland; London and Cambridge, England. Within each setting on-site psychiatrists identified potential study participants and referred them for initial screening for substance use disorders. Screening was performed by trained researchers at least 48 after admission to allow for a drug use side effects to disappear. Patients meeting inclusion criteria were informed about the study and asked to give written consent. Research ethics approval was individually obtained by study partners at their relevant local ethics committees.
Material
For the purpose of the current article data from selected parts of the Mini International Neuropsychiatric Interview (M.I.N.I., version 5.0, DSM-IV) 15 and from the European Addiction Severity Index (EuropASI, European adaptation) 16 were used. M.I.N.I is a structured psychiatric interview for multicenter clinical trials and EuropASI is a semistructured instrument which covers the following areas: medical, employment/support, drug and alcohol use, legal, family/social, and psychiatric.
Subjects
A total of 352 patients consecutively admitted to inpatient psychiatric departments and specialized dual diagnosis inpatient wards were included in the study. All participants were recruited from catchment area of approximately 200,000 inhabitants which was defined individually within the study setting administrative regions. The inclusion criteria specified an age range of between 18 and 65 years with an ICD-10 diagnosis of schizophrenia, schizotypal and delusional disorders (F20.0 -F20.9) or mood disorders (F30 -F33.9) combined with at least one ICD-10 diagnosis of mental and behavioral disorders due to psychoactive substance use (F10-19), excluding F17 which is mental and behavioral disorders due to use of tobacco.
Patients who stayed in the ward less than 48 hours, who had a known history of psychosurgery, epilepsy or severe head injury, who needed a foreign language interpreter, who had a history of severe violence or who came from a forensic ward were all excluded, as well as non-consenting patients and patients not fulfilling inclusion criteria. Data with regard to age, gender, psychiatric diagnosis including substance use disorders and reasons for exclusion was collected from excluded patients, except for non-consenting patients.
For the specific sub-analysis of psychiatric diagnostic subgroups and substance use disorders, 24 patients were not included. These patients did not meet precise M.I.N.I. diagnostic criteria as defined in the inclusion criteria for either a specific psychiatric diagnosis (n = 11), a specific substance use disorder (n = 12) or both (n = 1). However, they were included in the overall study group as clinicians confirmed that they were dual diagnosis patients as specified in the inclusion criteria. ISADORA study aimed also to describe pathways through care for people with dual diagnosis and the patients were followed in this respect. Table 2 reports the distribution of the sociodemographic characteristics of the patients. No significant difference in age was found between males and females. Comparing the 7 European sites, no significant differences were found with regard to gender. However, sites differed with regard to mean age, educational level, marital status and living arrangements (p < 0.050).
Results
Sociodemographic sample characteristics
Psychiatric diagnosis
As seen in table 3, psychosis was the most prevalent psychiatric diagnosis (40.3%).
Using chi-squared analysis significant differences were found with regard to psychiatric diagnosis between sites (chi 2 = 70.618, df = 18, p < 0.001). Compared to other sites depression was found to be significantly more frequent in Warsaw (37.5%), bipolar disorder was significantly more frequent in Middlesex and Aarhus (22% and 20% respectively) and Tampere (45.1%) had a significantly higher proportion of patients with mood disorder with psychotic features. Finally, psychosis was significantly more prevalent in Dundee (55.3%) and Cambridge (54%) than at other sites.
For further analyses the 4 diagnostic groups were organised into two broader categories of psychiatric illness due to few observations within some subgroups: mood disorders (depression, bipolar disorder and mood disorder with psychotic features) and psychotic disorders only. Table 4 presents different types of substance use disorders across the seven European study sites. Generally, alcohol was the most frequently used substance (74.1%). Significant differences were found between sites with regard to non-alcoholic substance use disorder (p < 0.050). In Paris, no patients used stimulants, whereas 24% of patients in Aarhus were diagnosed with this substance use disorder. Similarly, cannabis use was significantly more prevalent in Middlesex (60%) than in Warsaw (14%). Table 2 Sociodemographic characteristics of the study group (n = 352) (in % 
Substance use disorders
*
Substance use disorders in psychiatric diagnostic groups
Alcohol was found to be the most commonly used substance in all M.I.N.I. diagnostic subgroups. In second place across all diagnostic subgroups was cannabis use. However, differences were found with regard to the third most frequently used substance for each diagnostic subgroup: tranquilizers and narcotics (heroin, morphine and methadone) were used by 11.3% of depressed patients, 18.2% of psychotic patients used narcotics (heroin, morphine, methadone), 20.5% of bipolar patients used cocaine and 11.4% of patients with mood disorder with psychotic features used tranquilizers.
Due to high overlap between different types of substance use disorders (39.5% of the sample used two or more psychoactive substances and as many as 8% used four different substances), for subsequent analyses, data were grouped into 3 broad substance misuse categories: alcohol use disorder, drug use disorders and combined alcohol/drug use disorders. Using this categorization, the most prevalent diagnosis in the sample was alcohol use disorder alone (42.7%), followed by alcohol/drug use disorders (34.8%) and drug use disorders alone (22.6%).
The crosstabs procedure was performed to assess if the prevalence of substance use disorders differed across diagnostic groups (table 5).
Significant differences between psychiatric diagnosis and patterns of substance use disorders were found (chi 2 = 37.342, df = 8, p < 0.001). Alcohol misuse alone was the most common pattern in patients with depression and mood disorders with psychotic features (64.1% and 50.7% respectively) whereas use of a combination of alcohol and other substances was the most prevalent pattern among patients with bipolar disorder (53,7%) and psychosis (36.6%).
184 K. CHARZYNSKA ET AL. Table 3 Psychiatric diagnosis across seven European settings (n = 340) (in %*) Psychiatric diagnosis (n = 10) (n = 27) * % for valid data only. Table 4 Substance use disorders across seven European settings n = 339 (in %*) Substance use disorder * % for valid data only. Note. Above frequencies do not add up to 100% as a substantial number of patients were poly-substance users.
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Comorbidity patterns in dual diagnostic patients and investigations of associations between these patterns and demographic variables
Based upon an assessment of the participants' history of substance use disorder and psychiatric illness, they were allocated to one of the six comorbidity groups (table 6). Comorbidity of alcohol use disorder and mood disorder was the most frequently identified pattern (30.8%).
Univariate analyses examining associations between patient characteristics and type of comorbidity pattern are summarized in table 7. The comorbidity subgroups differed significantly with regard to three variables only: gender, age and site (p < 0.050). With regard to gender, comorbidity of alcohol use disorder and mood disorders was generally found to be more prevalent among 186 K. CHARZYNSKA ET AL. Total 328 100.0 Table 7 Relationships between patients' characteristics and types of comorbidity patterns (n = 328) (in %*) * % for valid data only. Table 7 Relationships between patients' characteristics and types of comorbidity patterns (n = 328) (in %*) (continuation) 
Discussion
Most studies of dual diagnosis explore prevalence of comorbidity and its characteristics among patients with mental illness. As a result, the current findings concerning prevalence of different types of both substance use disorders and mental illnesses among dual diagnosis patients may differ from those in other studies.
In the present study mood disorder was more frequent than psychotic disorder (59.6% and 40.3%, respectively), whereas Graham et al. 17 showed prevalence rates of 69.6% and 30.3% for psychosis and mood disorder respectively.
Similar to other studies 2, 18 alcohol was found to be the most commonly used substance, followed by cannabis. Although in other studies cocaine is reported to be the third most frequently used substance 7, 17 , in the present study, narcotics (heroin, morphine and methadone) came in the third place.
The prevalence of alcohol and cannabis use disorder among patients with psychosis (65.7% and 47.4%, respectively) in this study demonstrates slightly higher rates than in other studies (19) . Studies by Grant et al. 20 and Hasin et al. 21 show that the ratio of drug use disorders to alcohol use disorders among patients with depression is 0.42 (17% used drugs and 40% alcohol). The same ratio value was found in the present study, with 36% using drugs and 85% alcohol. For patients with bipolar disorder, the order of the substances most frequently used was consistent with the findings by the Baethge et al. 22 .
As indicated above, due to overlap between different types of substance use disorders, the present sample was divided into 3 subgroups: alcohol disorder only (42.7%), drug use disorder only (34.8%), and alcohol/drug use disorder (22.6%). Similar prevalence rates in the same diagnostic groups have been observed in other studies 10, 19 , with approximately 30% of the patients with an alcohol use disorder only, 30% with a drug use disorder only and 30% with combined alcohol/ drug use disorders.
To the best of our knowledge, no prior studies have used a similar methodology to examine comorbidity patterns within psychiatric inpatients. Thus differences in findings between this and other studies may be due to study methods including recruitment and the nature of the cohort population. In the present study, combined alcohol use disorder and mood disorder was the most prevalent comorbidity pattern (30.8%). Furthermore, a combination of mood disorder with either alcohol use disorder or drug use disorder was more common among females and older participants. Meantime, comorbidity of alcohol/drug use disorder with mood disorder and alcohol/drug use disorder with psychosis were more frequent among males and in the younger age group. These results are not surprising as males generally are more prone to risk behaviours, including risky use of psychoactive substances. With regard to age, one possible explanation may be that more severe comorbidity patterns may be associated with a higher mortality rate. As a consequence, more severe patterns are less prevalent in older age groups. It is also possible that patterns of substance use evolve with age, with less severe patterns becoming more common with age, or that a generational effect is being observed, with the younger generations having a more severe substance use pattern.
Interesting differences were found across the seven European study sites with regard to different comorbidity patterns. Generally, substance use disorders without concurrent alcohol misuse were less common in Warsaw than at any other site. This is consistent with EMCDDA findings 23 , which revealed that non-alcoholic substances are used less frequently in Poland than in any other country participating in the ISADORA study.
Concurrent alcohol use disorder and mood disorder was also high at Aarhus whilst Tampere observed lower rates of alcohol use disorder with mood disorder and combined alcohol use disorder and psychosis. Normally, outpatient substance use services in Denmark are separated from psychiatric services. However, this site has an emergency department with extensive services for alcohol detoxification, which no doubt influenced current results. Similarly, in Tampere, the findings may be influenced by the fact that patients with drug use disorders are treated at psychiatric hospitals, whereas people with alcohol use disorder alone generally are guided to out-patient treatment, regardless of their mental health status.
The results of the current study should be interpreted with some caution due to the following limitations. Firstly, comorbidity was assessed within inpatient treatment populations which tend to include more complex cases. Therefore findings are not generalisable to samples within the general dual diagnosis population, in ambulatory services or to those with no contact with the mental health care system. Secondly, given our sample size, some prevalence estimates lack precision. Additionally, limited sample size is a reason for caution. Thirdly, the study compares the prevalence of comorbidity from samples drawn from centers in seven European countries; caution should be exercised when interpreting results, as geographic variation has been found when comparing samples from the seven sites with regard to age, education, marital status and living arrangements.
The present study provides clinically relevant information on patterns of substance abuse in patients with severe mental illness in Europe. Results underline the need to understand this population and acknowledge the heterogeneous nature of their presentation. Further studies are needed to help us understand the nature of such condition and its appropriate treatment modalities that are individually based and biopsyhosocial in approach.
